LOCATION CONFIRMATION SYSTEM AND 
INFORMATION TRANSMITTING METHOD FOR USE IN THE SYSTEM 



The present disclosure relates to the sub j ect matter contained 
in Japanese Patent Application No. 2002-269169 filed September 
13, 2002, which is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a navigation terminal 
mounted on a movable body and a navigation system including 
the terminal . 

2. Description of the Related Art 

A car navigation system mounted on a vehicle that is a 
typical movable body displays a map on a display unit based 
on a current location of the vehicle determined, with a mark 
indicating the current location of the vehicle superposed on 
the map. 

In the car navigation system, a positioning unit for 
determining the current location of the vehicle includes a GPS 
(Global Positioning System) receiver and various autonomous 
navigation sensors for calculating the current location from 
a travel distance and a moving direction of the vehicle. Also, 
map information for displaying the map on the display unit, 
relevant information associated with the map information and 
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various kinds of functional services are provided from an 
information center located outside the vehicle, utilizing a 
communication unit mounted on the vehicle. 

One of the functional services is a location confirmation 
service, A mobile terminal mounted on each of a plurality of 
vehicles transmits information indicating the current location 
to the information center, and the information center stores 
the received information indicating the current location of 
each vehicle with identification information for identifying 
each vehicle. In response to a request signal from a mobile 
terminal of one vehicle, the information center transmits the 
information indicating the current locations of other vehicles 
to the mobile terminal of the one vehicle. In this manner, the 
mobile terminal of the one vehicle can confirm the current 
locations of other vehicles. 

Since such services require communication, it is necessary 
to suppress the communication costs taken to confirm the locations 
of other vehicles. 

Also, it is not preferable that the confirmed locations 
of other vehicles show locations of other vehicles at an older 
time than the confirmation time. 

SUMMARY OF THE INVENTION 
The present invention provides a location confirmation 
system including: a plurality of mobile terminals each having 
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a positioning unit for positioning a current location of a movable 
body and a communication unit for transmitting and receiving 
information to and from an information center; and the information 
center having a center communication unit for transmitting and 
receiving information to and from the plurality of mobile 
terminals and a storage unit for storing information received 
from the plurality of mobile terminals, wherein a timing at 
which the information is transmitted or received to or from 
other mobile terminal is decided in accordance with timing 
information specifying a timing at which the information 
transmitted from a predetermined mobile terminal is transmitted 
or received. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing a navigation system 

according to an embodiment of the present invention; and 

Fig. 2 is a timing chart showing a transmission process 

according to the embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENTS 
Referring to Fig. 1, an embodiment of the present invention 
will be described below. This embodiment employs a location 
confirmation system of the invention for a navigation system. 

In Fig. 1, a numeral 10 denotes a navigation terminal mounted 
on one vehicle that is a movable body. The navigation terminal 
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10 includes: a display unit 11 ; a communication unit 12; a control 
unit 13 that functions as a display control unit for controlling 
the display unit 11 and functions as a connection control unit 
for controlling the timing of transmitting and receiving data 
for the communication unit 12; a positioning unit 14 for 
positioning a current location of the vehicle; and an operation 
unit 18 for enabling a user to input a designation of destination 
or a route search instruction. Further, the communication unit 
12 includes a data processing part 15 for processing the data 
to be transmitted or received, and a transmitting/receiving 
part 16 for transmitting and receiving the data. 

A numeral 20 denotes the configuration of an information 
center. The information center 20 includes: a center 
communication unit 21 for communicating with the communication 
unit 12 mounted on the vehicle; a storage unit 23 for storing 
and accumulating in real time various kinds of information. 
The various kinds of information includes: map information and 
facility information; traffic information such as congestion 
information, regulation information and accident information 
on the road; weather information such as the current weather 
in each district and weather forecast; and event information 
held in each district at present or in the future . The information 
center 20 further includes a center control unit 22 that functions 
as a center communication unit control part for controlling 
the center communication unit 21 to make the communication. 
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functions as a reading control part for controlling reading 
various kinds of information from the storage unit 23, and 
functions as a calculation part for calculating a drive route 
of the vehicle. 

In the navigation system including the information center 
20 and a plurality of vehicles each mounting the navigation 
terminal 10, various kinds of request commands or information 
are transmitted from the navigation terminal 10 to the information 
center 20 via a communication line connecting each communication 
unit 12 and the center communication unit 21, and various kinds 
of information are transmitted from the information center 20 
to each navigation terminal 10 in response to request commands. 

A portable telephone service system and a PHS telephone 
service system are available for the line connecting the 
communication unit 12 and the center communication unit 21. 
Examples of the request command sent from the navigation terminal 
10 to the information center 20 may include various kinds of 
information acquisition commands and functional commands, such 
as a map request command for acquiring the map information, 
a location confirmation request command for confirming the 
locations of other vehicles, a retrieval request command for 
retrieving a facility or a spot, and an information request 
command for acquiring various kinds of information including 
traffic information. These information acquisition commands 
and functional commands are used in the conventional navigation 
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system. 

Herein, the map request command will be detailed below. 
The control unit 13 outputs a map request inf ojnnation including 
the current location information and map scale information based 
on the current location of the vehicle positioned by the 
positioning unit 14 to the data processing part 15 . After various 
kinds of information is converted into a predetermined format 
in the data processing part 15, the map request command is 
transmitted via the transmitting/receiving part 16 to the 
information center 20, 

In the information center 20, the center control unit 22 
reads out the map information from the storage unit 23 in response 
to the map request command acquired via the line connecting 
the communication unit 12 and the center communication unit 
21, and transmits the read map information via the line to the 
navigation terminal 10. 

At the navigation terminal 10, a map is displayed on the 
display unit 11, based on the map information acquired via the 
line by the communication unit 12. The control unit 13 includes 
the temporary storage unit 17 for storing the information, whereby 
various kinds of information acquired from the information center 
20, including the map information, is stored and held, until 
they are deleted positively upon an instruction of the user. 

Subsequently, the location confirmation request command 
for confirming the locations of other vehicles will be detailed 
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below. This location confirmation request command is transmitted 
when receiving a location confirmation service • At the navigation 
terminal 10, a timing desired by the user is decided through 
an operation of the user and the control of the control unit 
13. 

This timing is one for transmitting or receiving the 
information to or from the information center 20. Timing 
information for defining this timing is converted into a 
predetermined format in the data processing part 15, and a timing 
command is transmitted via the transmitting/receiving part 16 
to the information center 20. 

The timing information transmitted as this timing command 
includes time definition information for defining the timing 
and identification information of the self-navigation terminal 
10. This time definition information may mean '^every hour, five 
minutes" or ^^every hour, ten minutes", etc. The '''every hour, 
five minutes" information means every five minutes, namely, 
five, ten, fifteen minutes, past the hour. Also, the ^^every 
hour, ten minutes" information means every ten minutes, namely, 
ten, twenty, thirty minutes, . . past the hour. 

At this time, the control unit 13 determines whether or 
not the line connecting the communication unit 12 and the center 
communication unit 21 is established. When established, the 
timing command is iimnediately transmitted from the navigation 
terminal 10 to the information center 20. 
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On the other hand, when the control unit 13 determines 
that the line connecting the communication unit 12 and the center 
communication unit 21 is not established, first of all, the 
control unit 13 functions as a connection control unit for 
controlling the communication unit 12, and starts a connection 
process for the line connecting the communication unit 12 and 
the center communication unit 21 . Thereafter, when the connection 
of the line is established, the timing command is transmitted 
again. 

The information center 20 identifies other navigation 
terininals 10 of which timing is adjusted based on the timing 
command acquired via the line connecting the communication unit 
12 and the center communication unit 21. This identification 
process is conducted based on the identification information 
of the navigation terminal 10 included in the timing command, 
and the identification information and the group information 
of a plurality of navigation terminals 10 that are stored 
beforehand in the storage unit 23 of the center control unit 
22. That is, in the information center 20, one group information 
is associated beforehand with a plurality of pieces of 
identification information, whereby a plurality of navigation 
terminals 10 are grouped. 

Accordingly, the center control unit 20 can identify the 
navigation terminal 10 and one or more other navigation terminals 
10 that are grouped, based on the identification information 
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of the navigation terminal 10 included in the timing command. 

The center control unit 20 connects the line with identified 
one or more other navigation terminals 10, and transmits the 
timing information to each navigation terminal 10. 

In this manner , the timing decidedby one navigation terminal 
10 is shared with one or more other navigation terminals 10 
that are grouped. 

Each navigation terminal 10 connects the line to the 
information center 2 0, based on this timing, and transmits or 
receives the information. Through one transmitting or receiving 
process, each navigation terminal 10 transmits the information 
indicating the current location of the vehicle at that time 
to the information center 20, and then the . information center 
20 transmits the information indicating the current locations 
of the other vehicles each mounting the navigation terminal 
10 which are received at that time to each navigation terminal 
10. 

In this manner, each navigation terminal 10 mounted on 
the vehicle is connected via the line to the information center 
20 and the information is transmittedor received at the consistent 
timing, whereby it is possible to prevent the confirmed locations 
of other vehicles from being confirmed locations of other vehicles 
acquired at older time than at the confirmed time. 
[Examples] 

Referring to Fig. 2, one example is detailed below. 
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Fig, 2 is a timing chart showing a process for transmitting 
information between the navigation terminals 10 mounted on the 
vehicles and the information center 20. 

In Fig. 2, a numeral 101 denotes the navigation terminal 
10 that transmits a timing command, and a numeral 102 denotes 
the navigation terminal 10 that receives the timing information 
from the information center 20. 

Accordingly, the timing of the navigation terminal 102 
is adjusted to the timing defined by the navigation terminal 
101 in this example. 

First of all , the timing is decidedby the navigation terminal 
101, whereby a timing command including the time definition 
information defining the timing and the identification 
information of the self navigation terminal 10 is transmitted 
to the information center 2 0 (step S2) .■ 

The information center 20 receiving the timing command 
identifies one or more other navigation terminals for which 
the timing is adjusted, based on the identification information 
of the center control unit 22 and the group information stored 
beforehand in the storage unit 23 (step S3) . 

In this example, as other navigation terminals for which 
the timing is adjusted, one navigation terminal 102 is identified. 
The invention is not limited to as herein described. A plurality 
of navigation terminals may be identified to adjust their timing 
at the same time. 
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The information center 20 transmits the timing information 
to the identified navigation terminal 102 (step S4) . In the 
navigation terminal 102 receiving the timing information, the 
timing for connecting the line to the information center 20 
is defined. 

In this manner, at the navigation terminals 101 and 102, 
the timing for connecting the line to the information center 
20 is roughly coincident. After that, at the navigation terminals 
102 and 102, the following process is performed at the almost 
equal timing. 

First of all, the Information indicating the current 
location at that time is acquired from the positioning unit 
14, based on the timing contained in the timing information 
(step S51) . Subsequently, each of the navigation terminals 101 
and 102 starts the process for connecting the line to the 
information center 20 to transmit or receive the information 
and establish the line connection. 

Each of the navigation terminals 101 and 102 then transmits 
the information indicating the current location of itself via 
the connected line to the information center 20. At this time, 
the information indicating the current location and the 
identification information for identifying the navigation 
terminal are also transmitted (step S52) . 

In the information center 2 0, the received information 
indicating the current location and the identification 
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information are stored (step S53) . Thereby, the information 
center 20 can acquire the information indicating the current 
locations of the plurality of navigation terminals 10 at a 
predetermined timing (time) . 

Subsequently, the information center 20 transmits the 
information indicating the current location of another vehicle 
to each of the navigation terminals 101 and 102 (step S54) . 
That is, the information indicating the current location of 
the navigation terminal 102 received at step S52 is transmitted 
to the navigation terminal 101, while the information indicating 
the current location of the navigation terminal 101 received 
at step S52 is transmitted to the navigation terminal 102, 

In thismanner, the navigation terminals 101 andl02 transmit 
or receive the information indicating the current location at 
the almost equal timing. 

After that, the same process is repeated at every timing 
defined by the timing information (steps S61 to S64) . 

In the above example, the information center identifies 
the navigation terminals to exchange the information indicating 
the current location, employing the group information. Besides, 
the user of the navigation terminal for transmitting the timing 
command may designate the specific navigation terminal. In this 
case, the identification information of the navigation terminal 
to be designated that is included in the timing command may 
be transmitted. 



- 12 - 



Also, in the example, the timing information transmitted 
as the timing command is in a format of every hour, five minutes'' • 
Besides, a time information indicating an interval may be provided 
such as ^^every five minutes'' or '^every ten minutes". In this 
format, it is required to decide the start time as a reference 
of clocking the interval. The user may define this start time 
in transmitting the timing command. Also, as another preferable 
method, when the information center 20 completes the operation 
for identifying the navigation terminals 10 to exchange the 
information indicating the current location based on the group 
information, the control unit 22 of the information center 20 
may automatically decide the start time. In this case, the start 
time information indicating the start time decided by the control 
unit 22 and the timing information are transmitted to each 
navigation terminal 10. 

In the example, the navigation terminals 10 mounted on 
the vehicles exchange the information indicating the current 
location via the information center 20. In the location 
confirmation system of this invention, the portable telephone 
terminals may exchange the information indicating the current 
location via the information center 20, or the navigation terminal 
mounted on the vehicle and the portable telephone terminal may 
exchange the information indicating the current location via 
the information center 20, whereby the invention is applicable 
to the case in which movable bodies exchange the information. 
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Also, all the terminals are not necessarilymobile terminals. 
One terminal may be unmovable such as a computer installed within 
the house. In this case, a monitoring system for confirming 
the locations of plural movable bodies can be configured by 
the computer. 

In the embodiment and the example as described above, the 
information indicating the current locations of other movable 
bodies acquired by a certain movable body is utilized in the 
following ways. For example, a mark indicating the location 
of one or more other movable bodies is displayed on the map 
displayed on the display unit of the movable body (display unit 
11 of the navigation terminal 10) to confirm the locations of 
other movable bodies. Also, the distance between movable bodies 
may be calculated from the. information indicating the current 
location of each movable body, and may be displayed on the display 
unit of each terminal. 

In the embodiment and the example as described above, a 
computer program may be configured to enable a computer to perform 
the same functions. 
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